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ABSTRACT 
Background: Few studies have evaluated the risk of placenta-mediated pregnancy complications or 
pregnancy-associated venous thromboembolism (VTE) in asymptomatic relatives of probands for VTE 
and factor V Leiden or the G20210A variant. The antepartum management of this population ranges 
from antepartum anticoagulation therapy to clinical surveillance.  
Objective: To evaluate the risk of placenta-mediated pregnancy complications and pregnancy-related 
VTE	  in VTE-asymptomatic families of probands with VTE and who are heterozygous carriers of either 
factor V Leiden or G20210A prothrombin mutation. 
Methods: One hundred and sixty-four relatives, who had 415 pregnancies, were retrospectively 
evaluated. Odds ratios and 95% confidence intervals were calculated to compare pregnancy 
outcomes between women with and without thrombophilia. 
Results: In the factor V Leiden group, 22 placenta-mediated pregnancy events out of 152 pregnancies 
(14.4%) were reported, compared with 25 adverse events out of 172 pregnancies in the G20210A 
prothrombin group (14.5%) and 13 adverse events out of 91 pregnancies in the non-carrier group 
(14.2%). Carriers of factor V Leiden or G20210A prothrombin were not associated with a higher risk of 
pregnancy-adverse outcomes compared with non-carriers: OR 1.02 (95% CI, 0.46–2.27) and 1.15 
(95% CI, 0.52–2.51), respectively. Four episodes of pregnancy-associated VTE out of 415 
pregnancies (0.96%) were recorded. Two episodes of VTE in the G20210A group, one in the factor V 
Leiden group and one episode in the non-carrier group were noted.  
Conclusions: In VTE-asymptomatic relatives of probands with VTE, the presence of factor V Leiden 
or the G20210A prothrombin mutation in heterozygosis should not lead to a decision to instigate 
antepartum prophylaxis.  
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INTRODUCTION 
Inherited thrombophilias are a heterogeneous group of coagulation disorders that predispose 
individuals to thromboembolic events. Activated protein C resistance caused by factor V Leiden and 
the G20210 prothrombin mutation are the most common inherited thrombophilias. The prevalence in 
the Caucasian population is about 4% for factor V Leiden and 2–3% for the G20210 prothrombin 
mutation (1, 2)]. Pregnancy is also associated with an increased risk of venous thromboembolism 
(VTE) (3). The reported incidence of pregnancy-associated VTE ranges from 1 in 1000 to 1 in 2000 
deliveries (4). Increased levels of prothrombotic factors, venous stasis and endothelial damage have 
been associated with an increased risk of VTE during pregnancy (5). Inherited thrombophilia may 
contribute to the hypercoagulable state during pregnancy. The prothrombin (OR 4.4; 95% CI 1.2–16.0) 
and factor V Leiden (OR 4.5; 95% CI 2.1–14.5) mutations were more common in women with 
pregnancy-associated VTE than in the general population (6, 7). In addition, the factor V Leiden and 
G20210A prothrombin mutation have also been implicated in a variety of adverse obstetric events, 
including pregnancy loss, preeclampsia, placental abruption, and small for gestational age (SGA) 
neonates (8-14). Therefore, some authors recommend that women with a strong family history of VTE 
or a personal history of adverse pregnancy events should be screened for inherited thrombophilia 
before attempting to become pregnant. However, other studies have failed to show this presumed 
increase in the risk of obstetric complications in carriers of factor V Leiden or G20210A prothrombin 
mutation (15-18). Thus, recommendations for the antepartum management of pregnant women with a 
known thrombophilia such as the factor V Leiden or the G20210A prothrombin mutation without a prior 
VTE variant, which range from antepartum therapy with prophylactic anticoagulants to clinical 
surveillance (19), do not have a sufficiently established evidential basis. The purpose of this study was 
to evaluate the risk of placenta-mediated pregnancy complications and pregnancy-related VTE in 
VTE-asymptomatic families of probands with VTE and heterozygous carriers of either factor V Leiden 
or G20210A prothrombin mutation. We compared women with single heterozygosis for either 
thrombophilia and those without thrombophilia.  
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SUBJECTS AND METHODS 
Subjects 
The sample comprised 92 subjects with a documented history of symptomatic VTE and who were 
heterozygous carriers of either factor V Leiden or G20210A prothrombin mutation and who had been 
consecutively referred to the Thrombosis & Hemostasis Unit of the Hospital Universitario de 
Salamanca between May 2006 and October 2010. Probands with either homozygous or double 
heterozygous factor V Leiden and G20210A prothrombin mutation were excluded. The study cohort 
included first-degree relatives of these 92 probands with at least one pregnancy before thrombophilia 
screening and absence of VTE before pregnancy. We identified an initial study cohort of 164 women. 
Six women were excluded because they had received low molecular weight heparin as prophylaxis 
during at least one pregnancy. Therefore, 158 VTE-asymptomatic families of probands with VTE and 
factor V Leiden or G20210A prothrombin mutation were included in the study.  
Outcomes 
All patients were interviewed by two of the researchers (I.C. and G.H. No hay ningún autor que 
coincida con estas iniciales), who were unaware of the results of thrombophilia testing. Particular 
attention was paid to previous pregnancies, obstetric complications and thromboembolic events. 
Placenta-mediated pregnancy complications such as preeclampsia, small for gestational age (SGA) 
neonates, pregnancy loss and placental abruption were recorded. Preeclampsia was defined as high 
blood pressure (absolute blood pressure ≥140/90 mm Hg) and excess protein in urine (urinary 
excretion of ≥0.3 g protein in a 24-hour specimen (20). SGA was defined as a birth weight less than 
the 10th percentile and less than the 5th percentile derived from sex- and race-specific growth curves 
(21). Pregnancy loss included those from first-trimester abortion until stillbirth. Abruption was 
considered to be present when there was a clinical suspicion, supported by written documentation, 
including excessive antepartum bleeding, treatment with blood products, and a description of delivery 
of the placenta or when there was confirmation by pathological examination of the placenta. The 
diagnosis of DVT was considered valid by venography or compression ultrasonography, according to 
standard methods. Pulmonary embolism (PE) was only accepted if it was demonstrated by a perfusion 
Pregnancy-related adverse events in asymptomatic carriers of factor V Leiden or G20210A 
prothrombin mutation 
 
 6 
lung scan or computerized tomography. Pregnancy-associated VTE was accepted if it was diagnosed 
during the pregnancy or during the puerperium. 
Laboratory test 
DNA from the entire study cohort was analyzed for the presence of prothrombin gene mutation and 
factor V Leiden by polymerase chain reaction-based assay systems (22, 23). Laboratory analyses 
included the assessment of antithrombin, protein C, protein S, anticardiolipin antibodies and lupus 
anticoagulant. The presence of these confounding factors was a cause for exclusion.  
Statistical analysis 
A descriptive statistical analysis was performed after including all the data in a Microsoft Excel 
spreadsheet. The results are expressed as percentages for categorical variables, and as medians 
(and standard deviations) for continuous variables. Differences in clinical measurements between 
groups were evaluated with SPSS 17.0 (SPSS, Chicago, IL, USA). The rates of obstetric 
complications and pregnancy-associated VTE were calculated form the total number of pregnancies. 
Odds ratios and 95% confidence intervals (CIs) were calculated to compare pregnancy outcomes 
between women with and without thrombophilia. Multivariable logistic regression analysis after 
adjustment for age and delivery by cesarean section was performed. Statistical significance in all tests 
was concluded for values of p<0.05. 
RESULTS 
Forty-nine women with single heterozygous factor V Leiden, 67 with single G20210A prothrombin and 
42 without thrombophilia made up the study cohort. By thrombophilia status there were 152 
pregnancies in the factor V Leiden group, 172 in the G20210A prothrombin group and 91 in the non-
carrier group. In total, 60 placenta-mediated pregnancy complications in the 415 pregnancies 
analyzed were recorded (14.4%). In the single heterozygous factor V Leiden group, 22 placenta-
mediated pregnancy events out of 152 pregnancies (14.4%) were reported, compared with 25 adverse 
events out of 172 pregnancies in the single heterozygous G20210A prothrombin group (14.5%), and 
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13 adverse events out of 91 pregnancies in the non-carrier group (14.2%). In all groups the most 
frequent obstetric complication was pregnancy loss. The characteristics of the placenta-associated 
syndromes are summarized in Table 1.  
Four episodes of pregnancy-associated VTE out of 415 pregnancies (0.96%) were recorded; three of 
these occurred during pregnancy (third trimester) and one during puerperium (after delivery by cesarean 
section). Two women with G20210A prothrombin mutation and one non-carrier developed lower-limb 
DVT. One woman with factor V Leiden developed isolated PE. All cases of pregnancy-associated VTE 
were treated with a therapeutic dose of low molecular weight heparin.  
We assessed the risk of placenta-mediated pregnancy complications and pregnancy-associated VTE 
considering all the pregnancies that occurred in the carrier and non-carrier groups. The age-adjusted 
OR for placenta-mediated pregnancy complications in women with single heterozygous factor V 
Leiden compared with those without thrombophilia was 1.02 (95% CI, 0.46–2.27). For single 
heterozygous carriers of G20210 prothrombin mutation the OR for placenta-mediated pregnancy 
complications was 1.15 (95% CI, 0.52–2.51). As noted in Table 2, there was no association between 
the factor V Leiden or G20210A prothrombin mutation and any individual adverse obstetric outcome. 
Similarly, there was no association between factor V Leiden or the G20210A prothrombin mutation 
and pregnancy-associated VTE in our model, with the OR adjusted for age and delivery by cesarean 
section.  
DISCUSSION 
According to the most commonly used guidelines for antithrombotic therapy (19), recommendations for 
the antepartum management of VTE-asymptomatic women and a known thrombophilic defect such as 
heterozygosity for factor V Leiden or G20210A prothrombin mutation, which ranges from prophylactic 
anticoagulation to clinical surveillance, does not have an evidentially sound basis. Our results show 
that the risk of placenta-mediated pregnancy complications or pregnancy-associated VTE in VTE-
asymptomatic families who are heterozygous for factor V Leiden or G20210A prothrombin was similar 
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to that of relatives without these variants. Therefore, thrombophilia status should not be a factor 
influencing the decision to instigate antepartum prophylaxis in this population.  
Studies that have assessed the relationship between factor V Leiden or G20210A prothrombin 
mutation and placenta-associated syndromes have yielded differing results (24). This wide variation 
probably reflects differences in the design of the studies (most of which are retrospective), the sample 
size and definition of the population studied. In a recent review (25), women with factor V Leiden or 
G20210A prothrombin had a greater relative risk of adverse pregnancy outcome, although the 
absolute risk of adverse outcomes remained low. In the most recent prospective study, of 2034 
healthy nulliparous women, the presence of heterozygous factor V Leiden was not associated with 
preeclampsia or fetal growth restriction (26).  
Few studies have evaluated the risk of placenta-mediated pregnancy complications in asymptomatic 
relatives of probands for VTE and factor V Leiden or the G20210A variant. Our findings are consistent 
with the results of Tormene et al (18), who found the overall RR of fetal loss in women belonging to 
families with VTE and isolated G20210A prothrombin to be 0.9 (95% CI, 0.7–1.4) (18). Coppens et al (25), 
in a retrospective study, showed that the outcome of the second pregnancy after a first loss in women 
who were first-degree relatives of probands with either the factor V Leiden or G20210A prothrombin 
mutation was similar, being generally excellent in women with and without thrombophilias. On the 
other hand, Villani et al (27) reported that, in family members of women with previous adverse 
obstetric outcomes who carry common inherited thrombophilias, relatives carrying factor V Leiden had 
a significant independent risk of obstetric complications (OR 1.98, 95% CI 1.03–3.83) but this risk was 
not observed in the presence of the G20210A prothrombin mutation (OR 1.03, 95% CI 0.46–2.32). 
Also, the presence of factor V Leiden or G20210A prothrombin mutation in heterozygosis was 
significantly associated with the occurrence of VTE (OR 5.2, 95% CI: 1.70–15.91). The differences 
between the populations studied —probands with VTE in our study and with adverse obstetric 
outcomes in Villani’s study— could account for the contrary results.  
In a systematic review to determine the risk of pregnancy-associated VTE (28), the ORs for factor V 
Leiden in heterozygosis were 8 (95% CI 5–12) and 6 (95% CI 2–18) for those heterozygous for 
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G2021A prothrombin. However, the absolute risk of pregnancy-associated venous thrombosis in 
women with heritable thrombophilia with no previous history was small (18). Here, the occurrence of 
pregnancy-associated VTE was similar in carriers and non-carriers. In the factor V Leiden carriers the 
estimated risk of pregnancy-associated VTE compared with non-carriers was 0.96 (0.05–16.54), while 
in the G20210 group the OR was 1.49 (0.12–17.54). As factor V Leiden or G20210A prothrombin did 
not increase the risk of adverse pregnancy outcome or pregnancy-associated VTE, the routine 
screening of fertile VTE-asymptomatic women from families of probands with VTE and who were 
heterozygous for factor V Leiden or G20210A prothrombin is not justified. In line with our results, a UK 
National Health Service economic evaluation of screening for the factor V Leiden in pregnant women 
showed this approach not to be cost-effective. Alternative risk factors should be considered to better 
account for the pregnancy-related risk of placenta-mediated pregnancy complications or VTE. In this 
context, VTE-asymptomatic pregnant women with a family history of VTE, aged over 35 years, with 
comorbidities or a body mass index greater than 30 would benefit from prophylaxis with heparin (29-
31). In summary, for pregnant women with no history of VTE but who are heterozogosity of factor V 
Leiden or the G20210A prothrombin mutation, the risk of placenta-mediated pregnancy complications 
or pregnancy-associated VTE is similar to that of non-carriers. Therefore, the hereditary thrombophilia 
status of this population should not be a factor influencing clinical antepartum management. 
Pregnancy-related adverse events in asymptomatic carriers of factor V Leiden or G20210A 
prothrombin mutation 
 
 10 
REFERENCES 
 
1. Rees DC, Cox M, Clegg JB. World distribution of factor V Leiden. Lancet 1995; 346: 1133–4. 
2. Rosendaal FR, Doggen CJ, Zivelin A, et al. Geographic distribution of the 20210 G to A 
prothrombin variant. Thromb Haemost 1998; 79: 706–8. 
3. Heit J, Kobbervig C, James A, et al. Trends in the incidence of deep vein thrombosis and 
pulmonary embolism during pregnancy or the puerperium: a 30-year population based study. 
Ann Intern Med 2005; 143: 697–706. 
4. Rutherford S, Montoro M, McGehee W, et al. Thromboembolic disease associated with 
pregnancy: an 11-year review. Am J Obstet Gynecol 1995; 173: 210–3. 
5. Greer IA. Prevention and management of venous thromboembolism in pregnancy. Clin Chest 
Med 2003; 24(1): 123–37. 
6. McColl MD, Walker ID, Greer IA. The role of inherited thrombophilia in venous 
thromboembolism associated with pregnancy. BJOG 1999; 75: 387–8. 
7. Pomp ER, Lenselink AM, Rosendaal FR, et al. Pregnancy, the postpartum period and 
prothrombotic defects: risk of venous thrombosis in the MEGA study. J Thromb Haemost 
2008; 6: 632–7.  
8. Grandone E, Margaglione M, Colaizzo D, et al. Prothrombotic genetic risk factors and the 
occurrence of gestational hypertension with or without proteinuria. Thromb Haemost 1999; 81: 
349–52. 
9. Grandone E, Margaglione M, Colaizzo D, et al. Factor V Leiden is associated with repeated 
and recurrent unexplained fetal losses. Thromb Haemost 1997; 77(5): 822–4. 
10. Kupferminc MJ, Eldor A, Steinman N, et al. Increased frequency of genetic thrombophilia in 
women with complications of pregnancy. N Engl J Med 1999; 340: 9–13. 
11. Kupferminc MJ, Many A, Bar-Am A, et al. Mid-trimester severe intrauterine growth restriction 
is associated with a high prevalence of thrombophilia. BJOG 2002; 109: 1373–6. 
12. Gris JC, Quere I, Monpeyroux F, et al. Case-control study of the frequency of thrombophilic 
disorders in couples with late foetal loss and no thrombotic antecedent – the Nimes 
Obstetricians and Haematologists Study 5 (NOHA5). Thromb Haemost 1999; 81: 891–9. 
13. Alfirevic Z, Roberts D, Martlew V. How strong is the association between maternal 
thrombophilia and adverse pregnancy outcome? A systematic review. Eur J Obstet Gynecol 
Reprod Biol 2002; 101: 6–14. 
Pregnancy-related adverse events in asymptomatic carriers of factor V Leiden or G20210A 
prothrombin mutation 
 
 11 
14. Rey E, Kahn SR, David M, et al. Thrombophilic disorders and fetal loss: a meta-analysis. 
Lancet 2003; 361: 901–8. 
15. Infante-Rivard C, Rivard GE, Yotov WV, et al. Absence of association of thrombophilia 
polymorphisms with intrauterine growth restriction. N Engl J Med 2002; 347: 19–25. 
16. Lindqvist PG, Svensson PJ, Marsaál K, et al. Activated protein C resistance (FV:q506) and 
pregnancy. Thromb Haemost 1999;81:532–7.  
17. Dizon-Townson D, Miller C, Sibai B, et al. The relationship of the factor V Leiden mutation and 
pregnancy outcomes for mother and fetus. Obstet Gynecol 2005;106:517–24. 
18. Tormene D,  de Stefano V, Grandone E, et al. The G20210A prothrombin variant and the risk 
of venous thromboembolism or fetal loss in pregnant women: a family study. J Thromb 
Haemost 2007; 5: 2193–6. 
19. Bates SM, Greer IA, Pabinger I, et al. Venous thromboembolism, thrombophilia, 
antithrombotic therapy, and pregnancy: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines (8th Edition). Chest 2008; 133(6 Suppl): 844S-886S. 
20. Report of the National High Blood Pressure Education Program Working Group on high blood 
pressure in pregnancy. Am J Obstet Gynecol 2000; 183: S1-22. 
21. Alexander GR, Kogan M, Martin J, et al. What are the fetal growth patterns of singletons, twins 
and triplets in the United States? Clin Obstet Gynecol 1998; 41: 114-25. 
22. Bertina RM, Koeleman BP, Koster T, et al. Mutation in blood coagulation factor V associated 
with resistance to activated protein C. Nature 1994; 369: 64–7. 
23. Poort SR, Rosendaal FR, Reitsma PH, et al. A common genetic variation in the 30-
untranslated region of the prothrombin gene is associated with elevated plasma prothrombin 
levels and an increase in venous thrombosis. Blood 1996; 88: 3698–703. 
24. Silver RM, Zhao Y, Spong CY, et al. Prothrombin gene G20210A mutation and obstetric 
complications. Obstet Gynecol 2010; 115(1): 14-20. 
25. Coppens M, Folkeringa N, Teune MJ, et al. Outcome of the subsequent pregnancy after a first 
loss in women with the factor V Leiden or prothrombin 20210A mutations. J Thromb Haemost 
2007; 5: 1444–8. 
26. Said JM, Higgins JR, Moses EK, et al. Inherited thrombophilia polymorphisms and pregnancy 
outcomes in nulliparous women. Obstet Gynecol 2010; 115(1): 5–13. 
27. Villani M, Tiscia GL, Margaglione M, et al. Risk of obstetric and thromboembolic complications 
in family members of women with previous adverse obstetric outcomes carrying common 
inherited thrombophilias. J Thromb Haemost. 2011 [Epub ahead of print] 
Pregnancy-related adverse events in asymptomatic carriers of factor V Leiden or G20210A 
prothrombin mutation 
 
 12 
28. Robertson L, Wu O, Langhorne P, et al. Thrombosis: Risk and Economic Assessment of 
Thrombophilia Screening (TREATS) Study. Thrombophilia in pregnancy: a systematic review. 
Br J Haematol. 2006; 132(2): 171–96. 
29. Middeldorp S, van Hylckama Vlieg A. Does thrombophilia testing help in the clinical 
management of patients? Br J Haematol 2008; 143(3): 321–35. 
30. Lussana F, Dentali F, Abbate R, et al. Screening for thrombophilia and antithrombotic 
prophylaxis in pregnancy: Guidelines of the Italian Society for Haemostasis and Thrombosis 
(SISET). Thromb Res 2009; 124(5): e19-25.  
31. Royal College of Obstetricians and Gynaecologists Guideline. Reducing the Risk of 
Thrombosis and Embolism during Pregnancy and the Puerperium. 
http://www.rcog.org.uk/womens-health/clinical-guidance/reducing-risk-of-thrombosis-
greentop37a 
Pregnancy-related adverse events in asymptomatic carriers of factor V Leiden or G20210A 
prothrombin mutation 
 
 13 
Table 1.-  
 
Table 1.- Obstetric complications and pregnancy-associated VTE of the study cohort by 
thrombophilia status  
 Single heterozygous 
for Factor V Leiden 
Single heterozygous for 
G20210A prothrombin 
Non-carrier 
Women, n 49 67 42 
Pregnancies 152 172 91 
Age at first pregnancy (median ± SD) 26 ± 5.4 25 ± 3.9 27 ± 0.9 
Number of pregnancies per woman 
(range) 
4 (1–8) 4 (1–7) 3 (1–8) 
Number of obstetric complications (%) 
     Preeclampsia 
     SGA neonates    
     Pregnancy loss  
     Placental abruption 
 
0 (0) 
4 (2.6) 
17 (11.1) 
1 (0.6) 
 
1 (0.6) 
5 (2.9) 
19 (11.0) 
0 (0) 
 
1 (1.2) 
2 (2.2) 
9 (10.0) 
1 (1.1) 
Number of deliveries after cesarean 
section (%) 
14 (9.0) 18 (10.0) 10 (10.0) 
Number of pregnancy-associated VTEs 
(%) 
1 (0.6) 2 (1.1) 1 (1.1) 
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Table 2.- Risk of obstetric complications and pregnancy-associated VTE in carriers of factor V Leiden or the 
prothrombin G21021A mutation compared with non-carriers  
 Pregnancy loss  SGA neonates Preeclampsia Placental abruption Pregnancy-
associated VTE 
Non-carrier 
Single Factor V Leiden 
Reference 
0.99 (0.40–2.74) 
Reference 
0.94 (0.14–6.95) 
Reference 
0.01 (0.00–0.02) 
Reference 
0.01 (0.00–0.02) 
Reference 
0.96 (0.05–16.54) 
Single G20210A 
prothrombin 
0.87 (0.35–2.19) 1.41 (0.25–7.80) 0.50 (0.02–8.91) 0.01 (0.00–0.02) 1.49 (0.12–17.54) 
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